A 52-year-old Mexican man had a slowly progressive yellow infiltrate in the superior cornea of the right eye over a five-year period and a similar lesion for three
Opacification of the cornea due to the deposition of lipids may be primary without evidence of previous corneal vascularisation, or secondary to either preexisting corneal disease with vascular exudation or systemic disturbances of lipid metabolism.Ẁ e report an unusual case of idiopathic, bilaterally symmetrical lipid keratopathy associated with extensive neovascularisation, severe limbal involvement, and stromal lipid deposition. 4 The patient had no previous ocular disease or lipoprotein disorder; this suggests the primary nature of this condition.5
Case report
A 52-year-old Mexican man had a slowly progressive yellow infiltrate in the superior cornea of the right eye over a five-year period and a similar lesion for three years in the left eye. There were no associated symptoms and no history of ocular disease or trauma. The patient had been treated for hypertension with amethyldopa (Aldomet) for two years. Laboratory values for serum cholesterol (3.70 mmol/l) and triglycerides (1-40 mmol/l) were normal. Serum lipid electrophoresis revealed no chylomicrons and normal patterns for ,3, pre-p, and a lipoproteins.
Other laboratory values were normal and included the following: glucose 5-0 mmol/l, alkaline phosphatase 99 U/l, haemoglobin 166 g/l, haematocrit 49*5%, white blood count 9-5x109/l, and a normal leucocyte differential count. The VDRL rest result was non-reactive. A chest x-ray and electrocardiogram were normal.
The best corrected visual acuities were hand motions in the right eye and 6/7-5 in the left eye. Slitlamp examination of the right cornea revealed a yellowish white mass that occupied almost threefifths of the superior cornea, including the visual axis (Fig. 1A) . The superior limbus between the 10 and 2 o'clock positions was markedly elevated, and numerous, large, superficial, and deep stromal vessels extended into the abnormal corneal mass in this area (Fig. 1B) . Clinically the entire thickness of the superior stroma was affected. In the left eye a 338 smaller lesion with similar characteristics was found (Figs. 1C, D) . The other findings of the ocular examination were normal. A central penetrating keratoplasty of the right eye was performed. At surgery the affected part of the cornea was rigid and bulged posteriorly into the anterior chamber and apposed the superior iris. The postoperative period was unremarkable, and there was no evidence of recurrence of the disorder at the six-month follow-up appointment.
HISTOPATHOLOGY
Specimens of limbal conjunctival biopsies and the 7-5 mm corneal button were obtained and trisected in the operating room. One fragment was placed in 2% glutaraldehyde and embedded in Epon, and thin sections were used for transmission electron microscopy. A second fragment was fixed in 10% buffered formaldehyde, embedded in paraffin, sectioned, and stained with haematoxylin and eosin, periodic acidSchiff, Congo red, and alcian blue. A third fragment was frozen at -70'C, sectioned, postfixed in 37% formaldehyde fumes for 15 minutes, and stained for fats. LIGHT 
MICROSCOPY
The conjunctival specimen consisted of a connective tissue fragment lined by non-keratinised squamous epithelium of normal thickness and showed mild to moderate intracellular oedema of the basal cell layer. Moderate numbers of goblet cells were present. The substantia propria contained blood vessels, rare plasma cells, and lymphocytes.
The corneal specimen was thickened posteriorly ( Fig. 2A) . The corneal epithelium showed moderate oedema of the basal cell layer. At the periphery a fibrocellular pannus was interposed between the epithelium and the intact Bowman's layer. The superficial stroma was normal. The deep stroma was extremely thickened, especially centrally, with (Fig. 3A) .
The substantia propria and vascular endothelium also contained 'lipid' spaces.
In the cornea there were marked degenerative changes in the keratocytes and disruption of the posterior collagen lamellae (Fig. 3B ). Histiocytes and neovascular endothelium were vacuolated extensively (Figs. 3C, D) , and adjacent keratocytes (Fig.  3D) were pyknotic.
HISTOCHEMICAL EXAMINATION
After sectioning and postfixing the frozen tissue in Several cases of corneal lipid deposition not associated with previous eye trauma, inflammation, or systemic disorders of lipid metabolism have been reported."'"'2 Baum"0 described a 72-year-old woman with unilateral lipid infiltration of the cornea, associated with a slight limbal conjunctival injection. A few deep blood vessels extended into the lesion from the adjacent corneoscleral limbus. Thin-layer and gasliquid chromatography detected the presence of cholesterol but no other lipids.
A case of an asymptomatic 31-year-old man reported by Barishak and Stein" had a unilateral corneal lipid infiltration similar in clinical appearance to that of our patient. Vascularisation was present in the lesion as well as in the adjacent corneoscleral limbus. The plaque contained mostly cholesterol and neutral fats, with cholesterol esters and fatty acids present in small quantities.
Our patient shares several clinical features with other cases."'-'2 No systemic or ocular disorder was present to explain the lipid deposition in the cornea in any of the four patients, yet they showed severe vascularisation of the cornea and adjacent corneoscleral limbus. No symptoms of ocular inflammation had been present prior to or at the time of initial examination. Our case is analogous to that of Croxatto et al. ' The nature of the process in the idiopathic cases is unclear. Low-grade inflammation at the corneoscleral limbus or ocular surface, which was unnoticed by the patient but caused corneal vascularisation and subsequent lipid deposition, is one possible explanation. The finding in our case and others" of 'lipid' spaces in the vascular endothelium of the lesion and adjacent conjunctiva could represent a primary functional defect of the vascular endothelial cells with leakage of fats into the adjacent corneal tissues. This is turn could induce secondary inflammation followed by corneal vascularisation and further fat exudation. 4 Cogan and Kuwabara"5 and Jack and Luse'4 proposed that a derangement of corneal cells might lead to necrosis and exposure of intracellular fatty material as the initial event leading to inflammation, vascularisation, and further deposition of fats into the corneal stroma. This derangement might be caused by an intrinsic defect, inflammatory toxins, or trauma.
In animal models experimentally induced corneal vascularisation sometimes progresses to lipid exudation into the adjacent corneal tissue, though hypercholesterolaemia in the early phases of neovascularisation is usually a necessary precondition of experimental lipid keratopathy. The beagle' and Cuban tree frog (Albert DM, personal communication, 1986), however, provide animal models of naturally occurring primary lipid keratopathy. Further laboratory investigations are required to clarify these pathophysiological questions as to the nature of lipid keratopathy in humans.
In our case histochemical analysis of the corneal button revealed the presence of neutral fats, free fatty acids, cholesterol, and a small amount of phospholipids. Barishak 
